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SIXTH QJARTERLY PROGRESS REPOIT
on

TEE TRANS:ORATION OF AUSTENITE UNDER EXTER:IALLY APPLIED TENCILE STPESS

This report constitutes a summary of work dore on the isothermal
transformation of austenite to low teaoverature bainite (et 450°F) irn
AISI 1085 steel.

Studies were made under 10 stress and an average of 60,000 psi
only, because a detailed study of the effect of verious different

magnitudes of stresses on trensformaticn hac already been nade on low

temperature bainite of this steel and had been previously reported.(l) (2)

The mein purpose of this study is to investigate the change in the
aicrostructure of bainite as revealed by electron piotonicrograpas and
electron diffrastion patterns. These results will Le reported in the
next quarterly report.

Experimental procedure for these experiments are cimilar to those
reported sreviously.(l) (2)

Experimental Resultss

The amount of bainite formed due to isothermal transformation is
plotted vs. log-time under no stress and an averags stress of 60,000
psi and 18 shown in Fig. 1.

(1) Third Quarterly Progress Report, February 17, 1953.
(2) Pourth Quarterly Progress Report, April 30, 1953.
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In Fig. 2 1 plotted the logg (1-x) vs. time (t) for no stress and
a 60,000 psi struss, wherc x is the fractional amount of bainite formed
in time t. |

In Teble I s glven the stress applied, 1sothermal holding times
and other relevant informations regarding the transformation of AISI 1085
steel at 450°F, |

Using the data of prefious experiments, the effect of an average
stress of 60,000 psi in sﬁifting the no-stress T-T—f curve of AIST 1085
steel in the lowor beinlte trensformation renge is constructed and is

shown in Fig. 3.

Discussicn of Results:

It is quite evident from Fig. 1 thatlugder a stress of about 60,000
psi both the beginning and ending times of tranéformatlon ars shortened
and these results are given in Table II.

It can be ovserved from Fig. 2 that tae rate of decomposition of

1 dx

residual_austenite,i»i—— . ETE increases up to a certain value and then
= -X t

beccmes feirly constant. Tie constant rete of decompositior of residual

austenite is fouad te be virtually unaffected by an apnlied stress of
60,000 psi. Thoigh the constant rate of decomposition of residual
austenite is not affected by & stress of 60,000 psi, the constant rate
ie attained at a much earlier stegs of transformation in the case cf
transformation wader stress in compariéon o transfofmgtion under no
stregs. In the caszes of transform tions under no stress, and a stress
of 60,000 pzl th2 -onstant retes are attained wien 48% and 287%, respec-

tively, of austeaite have dscomposed.




The beginn ng (1%) and ending {973) curves of isother=al
transformtion ‘n the lower oeinite range ns affected by a stress
ol about 60,000 sl are su,c-imcsed on those under ro stress and
are shown In F{;;. 3. The fijure indicetes the large ef’ect of stress
in shifting the lower beinite region of the T-T-T curves to the left,
1.0., for shorter isothermsl transformaiion times. Also it indicates
the possibility of obtaining 99% transformation product under & stress
of abcut 6C,000 psi in the upper bainite range of 7502-8502F in & period
of tima sufficient to produce ouly 1% transformstion sroduct under no siress.
Metallographic examination of the microstructures of the specimens
shows that the ctructures formsd 2t Lhis low temgerature bainite range
ere very fine ard actcular. The effoct of stress 13 revealed in the
structurs &s a cefinite preferred ori=zntation effect in the tainite nesdles.
This is shown ir rFig. 4.
In Filg. 5 i3 shown & coaparative study of microstructures of AISI
1085 steoel tran:formed igsothomislly to peartislly baslnitle siructures at
L50PF, 535°F enc XO°F, both under no ctress and a stress ol £0,000 psi
stress. This seriss of microstruectures indicete the increase in the
ecisulerity end fingness of the arructure with lowering of beinite formatien
teapacaturs. Also tiese phwtomicrogranias clearly show lie prelerred

orfentetion in the bainite structure as induced by apnlied strcec.

Futura ¥Yorks

¥xtensive vork is now well urder wiy on all the thres stezls
investigated so far, 1.e., AJSI 1035, 4340 and 1045, as regards to e

nicreatructure investigation under the electron microscope. In the next




[

report the results of this investigation will be reported.
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George L. Kehl
Project Directar
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FIG.2 RELATIONSHIP SHOWING THE VARIATION IN THE RATE OF
DECOMPOSITION OF RESIDUAL AUSTENITE WITH APPLIED STRESS
IN AISI 1085 STEEL, ISOTHERMALLY TRANSFORMED AT 450°F
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